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AtMYB77{R ENOS B 5B T8
BB THRIEIFTMIRZ B

FAaM, BT, P, EWE, SRR, JH

H BB G RRE R, RS SRE R E NSRS, HE 266109

BWE HEHETMYB775E5 0 F— 2 IK(NO)E MR & B 0 E ZH K7, (HMYB77FINOTE T F e AR & 4=
1 B B AL G AS B B . 1% 5C LLJEL A 7 (Arabidopsis thaliana) 7 4E 5 . AtMYB77 6 25 28 25 /& Atmyb77-1 } it R ik #k &
AtOE77-1FIAtOE77-3 41 &l, WFF TMYB77HINOTE+ 2 Prie MR AL R II/ER . 45 R R W, AIMYB77% 1 R IHai% S,
AtMYB778 2 8T S 438 T AR K& B A 3L HICYCA2; A MICDKA; 1% 75 T, A Atmyb77-1 00 4R % B A1 B 5 2k
TH AR, AMYB77id REME AR, RHAMYB772 5T 2 MR A & Mg E. TRaT, SEFRAENO
SEEET S, NOG M EENO A BE(NOS)FI AN B2 ik 5 B (NR )& 1t M 2 R 1% 1, Atmyb77-1HNO® . NOSHINRIH
PR B RA B W E K TE AR, MAOET7-1HIAIOET7-31R ANOF & K A& BB VEFI ZE N R IA B B 2w TR A 24, 4
NOAE AT 4N (SNP) RS ZE R AIMYBT7 71k 25 % CYCAZ; 1L CDKA; 13 i K AR AL K (3], NOTE B 771 54 B3 1 70 1) i1 55
AMYB773d ik oM A K R BEIE A . iR EE kW], AMYB7738 I {2 HENO S S 51 517 S A48 B JF MR 2 Kt 72,

WETEEE FONRN SN T 545 SR (045 5 5 S LK RS B R A 50E 1 B LA .

XEIR  AMYBT77,NO, MRAE, TR, #FEIF

ZEGKHE, TMEE, S, EIE, WK, XE (2021). AIMYB77{EH#NOE K 5 HZET R THE MR LS. M

Y24k 56, 404—413.

- 5 Rt S B P B b RO A R i 3 R
EVINE, AL ERREY T B R TR
g, RBHMPBOK T EESE, FRBET,
YRR R I IR AR K B AT B HE A A4 oK o AR
P-4 %5 5% # % (Chakhchar et al., 2018; Zhou et al.,
2018; Bashir et al., 2019). AR R 10 FEH
By, HRE NG T M Ko FI R IR L 5
WS T . 2R NSRS NIEEEE SN
T R R AR K B A OCEE R ) ek, T
BRAKE . BFREYW, MYB. AP2/ERFHIbZIPZ:
SR R VE 2 R 2 5 R & & AH DG R ik
HIiE#5(Dash et al., 2017; Gu et al., 2017; Nie et al.,
2018). 1, MYBREMFFA AR T Kk, |72
Z 5K R B IS B A5 T AR K T (R K

ks HI: 2020-12-22; #2532 HiH: 2021-04-19

HATH: F5E AR S (No.31770275, No.31701063)
TR
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% 2018; An et al., 2020; K%, 2020). Z KGN
ZA A SRR B IR DE, HAER S A
B, $UE I (Arabidopsis thaliana) AtMYB61 k2%
Ja R I AR T B2 B 7KAE(Oryza sativa) R2R3-
HKRIMYB# 3% K -7 OsMYB Lk 2 1 1l 75 B R i S 10
MARAEA, RMARA B K IEH 5K F(Romano et al.,
2012; Gu et al., 2017); AtMYB96HIAtMYBO3 Il 7 il
R B IR EAREER, Hak 5 I mE I+ 1
AR 2 &, 80 AR 2% & 3% K (Seo and Park, 2009;
Gibbs et al., 2014); &R #(Populus trichocarpa)
R2R3ZMYB# 53¢ [X] T PtrSSR1 3 [K] 52 £h il 55 3,
Z 5 & e~ AR & AL FE A E Y (Fang et al,
2017). B EE, MYB771E 7% 2 (abscisic acid,
ABA) A 5 (AR & Ik A% o kS B AR, 7EABATE
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PG SR AR YR 2 2L KB B, ABAZ/APLY8HIPLY9
H5MYB7745 G, 7553 2 A A K 20 B 6 DA 1 Rk
T {20 TR AR 1) A2 K (Zhao et al., 2014; Xing
et al., 2016). ABAJ EZK/K/MiE(E S, MYB77
etz 5+ 2 A SRR E 8RS AR PLE
I 1 A DL RE

—Z A& (nitric oxide, NO)ZAEYIMAN T IZ171E
SRS 50 F (KB IREE, 2017). HEMIEANOM &
PSR A% B 9 B AR A R BE (R i A, b A R L R
(nitrate reductase, NR)F1—% L& &l (nitric oxide
synthase, NOS)/& & HINO) < EERE . #FF 7+, NR
M AtNial MAtNia2 /5 K 4 i, H AT 245 58 90 R
F*NOSIEE HAINOAL (Xie et al., 2013). A%
B, NOZ 5/ FHEYE N K 7 a5 5 5 3l 7,
T M2 P Y R AR R B A TR S AL
i3 Bl 25 48 SR A 4 10 i 5 P (Santisree et al., 2015;
Wang et al., 2015; Cao et al., 2019; Sahay et al.,
2019). NONZ H5REMYMR L i, Haeh i
S YA E s 2L CYCA2;1. CYCA3;1. CYCD3; 1,
CDKAL FIKRP2 & (1) 23, 3 T 72 2F 00 R 11 T ik
(Correa-Aragunde et al., 2004, 2006). NORZEZ 5
TEE TR A E? NOSMYBT77 2 & K A7A{E
TAE? ERVLHI R A7 H A AR WARIE o A8 58 LA
AtMYB77 2k SR A Ak Jo i ik vk 2RO SLge A 6t
FMYB77 5NOTET 5 Ppie ~ AR & & o i BAE &AL
i, AR AT 5 5 R AR R & A5 5 S LB
B 5E LAl

1 MR57%

1.1 EI#s
#1175 77 (Arabidopsis thaliana L.)% 2f %4 (Col-04: 2%
RUYIE 36 0 T AR B R L, L SFAIMYBT7
T-DNA#fi A\ 28 2% {A (SALK_067655, fiy % A Atmyb
77-1) B AR A FE 2 T ([ R} 2 B i e A2 0 15 A )
W70 0 ) E B AtMYB77 3 % 3 A8 #k AtOE77-1 411
AtOET77-3 A S I & F 2 o

NO Yt R4 DAF-FM DAY T 2 = KA H A
AwE] (). NOMER RS % 44 (sodium nitroprusside,
SNP). NO%& — 1% k77l (carboxy-PTIO potassium
salt solid, c-PTIO). NO & j& # #1 7 (NG-nitro-L-

arginine methyl ester hydrochloride, L-NAME)F144
2%/ (sodium tungstate dihydrate, Na,WO,) It
SigmaA FE (FEE). HERAE =4,

1.2 WSS TR

KBTI BT . AMYBT7 785k 2k 58484k K ik 63k vk
7 FH10% NaCIOW #1578, TR KIS TEEK, &
JEHER TMSE AR R . 4°CRBIE &1 TR 524
K, RIGH IR FAEEAKAR . kKA —
HIH TMSE 72T . 460 mmol-L™" H B IMSE
FIES W4 450.05 mmol-L™" c-PTIO. 0.1 mmol-L™
Na,WO,. 0. 05 mmol-L™" L-NAME#10.01 mmol-L™"
SNP%60 mmol-L™"H Bl FIMSE -, B AL
FEO. 15. 30. 60. 120A11804) 4 5l & AIMYB77
)Rk &, A FE4-6/NE) 5 I E AINOAL. AtNial il
AtNia2 ) % ik & FNOSFINRIEME 5NOZ & 4bFH12
/NI S E CYCAZ; L FICDKA; L) ik & AbFR14K
JE LSRRI 52 LR T AR R AR KR, SoitH AR % H
K,

1.3 NORYZE A&

2 2% x| [H 4k % (2009) 1 )5 % R AR B M. 1E
20 pmol-L™" HEPES-NaOH buffer (pH7.4)H im A
5 umol-L™" DAF-FM DA, ffi H:£ 4% 91 pymol-L™"
BRI A KOIRES R I MR NS, SR 57
B0 80 E, A EE3k, LA OR Jubl 58 42 ih
Ve . mEWMRNETEM N b, SFEss, H
488 nmiE eIk, R HEK 515 nm, EE0kIL
FHEFHEMBI(LEICA TCS SP5 I)# .

1.4 NOZEFMNOSEMME

HINOFINOS 771 & (g 5 it s ZE W) TREWE ST T, o
[ )il 2 NOMINOS i 14«

1.5 NREMMNZE
NRE M 5 2 JE X1 [E 4645 (2009) I 5 ¥

1.6 EREARE=HEN

FIH Sz i 298 6 2 mPCRE AR M L K ) FK ik &, H
CTABEIRHU M RNA, 7ENCBIKHE P8 k6 % K
%), Fprimer blasti%&it 5%, FrHSIYIWE1. LA
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*1 EEPCRIIYFS

Table 1 The primers used for quantitative PCR analysis

Primer name Primer sequence (5'-3’)

AtMYB77-FP GGAGAAGGACGTAGAGGTGAG
AtMYB77-RP GGTGTTATTACTCCACAATCCCTA
AtCDKA;1-FP GAGGATACATGGCGTGGGGTA
AtCDKA;1-RP GCGTTGATTCTTTTGGTCGGA

GCCCCTGAAATCCACTACAAT
AGAGACCTCCACAAGCCAATC

AtCYCAZ2;1-FP
AtCYCA2;1-RP

AtNial-FP AGGTCCACTAGGGCACATCG
AtNial-RP TTCGTCCTCTGGATCACTCAATAT
AtNia2-FP TTCTTACAAACCTCCCGTTCCAG
AtNia2-RP GATTTTCTTATCATCTCCTTGTAGT
AtNOS1-FP GATTCTCCGGGATTTGTCGA
AtNOS1-RP CCTCCATTACCACCAACTGCT

PrimeScript RT Reagent Kit with gDNA Eraser
(Takara Bio) [z % 5% 3545 ) CDNA IR o S22 i
HPCRIE/F A 94°C54r%f; 94°C30%F, 57°C30#),
72°C30%0, 30MEH; BAMFEME R, LlActiny
WL, F272CT )59 (Willems et al., 2008)i 15k
DRI PR FE O T &

1.7 BEGIAE

BN AL ELHRG R AR AR, 0 R OAR I A EL H,
BRI AL R N3 E B 1P BE LR E R . RAIDPS
B Bt 24T 25 0 ;. I Duncanift R A ik
AT 2 H R

2 GRS

2.1 AtMYB77ZFEMEIFESRIA

F160 mmol-L~ H B2 R AT 2 ol KT 5 e
STAIMYBT778IA I . 45 B Eon, T2 ha i S
BT R PAIMYB77RE = &, TABA155 8014
FIEAE, B RREEN).

2.2 FEETAIMYB778 5iBiEHIEFMIRE
A-puK:

AtMYB77% 1 2 ia i 5 (K1), MYB77EMIIR K &
TR EEE/ER (Zhao et al.,, 2014; Xing et al.,
2016). MYB772 &2 5T 5 iha TR & & 1
2 AV T F B P E s AMY B77 8k 5 RAZ R J

—e— CK
74 —=— Drought
c a
°
@
[0
g
x
()
[0
=
©
[
14
bed
0 T T T 1
15 30 60 120
Time (min)

B TS R SR EAMY B77 A S
CK: M. R[N 2 B o AR R AL L] 22 5 . % (P<0.05)..

Figure 1 The effect of drought stress on AtMYB77 expres-
sion in Arabidopsis roots

CK: Control. Different lowercase letters indicate significant
differences among different treatments at P<0.05.

I RIER RN I LK. 450 E8R, IE%
26T AIMYB77 85k 2% B 2028 0 AR A K TG 3 5
Wi 5 SR ST ARE H $ N, HAMYB77id %
TR PR MR 0 H DA R K B 34 4R 25 v T B A R R O
(P<0.05), #2535 (R Atmyb77-1 0] 5 25 % - B 4= 78
(P<0.05) (KI2A-C), KHAIMYB77Z& 5+ FiE T
R A A= P A%

IEH A% R, AIMYB7738 R IA R # AR AR & & A1
K I F AtCYCA2; 1R AtCDKA; 1 (1) 3 34 B W i v T 5F
A RFIAIMYB77 6 2k RASR; T R BhiE 128, B
A T B T AT R IR A ik AtCY CA2; LRIAICDKA; 1
MRIEFERE B, HHREE R b iE
K, T B 2k 5E AR K Atmyb77-1 T AtCYCA2;1 L K
AtCDKA; 1R B & F 52 21306, 52 5 A 82 (B
2D, E). #ENMAIMYB77 ] figif i 15 AtCYCA2; 1 F1
AtCDKA; 1 B AR & & A S EE R K K iE 2 5 %
MR A A, 3R B2 T 5 ad .

2.3 FEBBTAMYB77iRIZH B REBNO
=174

NOZEMIEA | Z AL SHME 50T, REHES
2 B A R A R TR A SRk, gk T 0 AR 1 T
(Correa-Aragunde et al., 2006). FA1F]|H#EOLt
AR R OR AN E &I E 7 7T T T R E TN
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B 7T M AtMYB7 7 2k Bl 3R 78 Bk R AR FINO & & 11 NRi&fE, FAVEM 1T 2P iE Nl IF R - NOSHI
. SPREW], IEE KT, AMYB77id KA Mk NRvﬁT&MH%%IH‘J%ﬁ@E%,p.%im T 5Ly
A A RERIRPNO G B W& TR R K(P< 8 F, BHAMBEITFMAMYB77id RIAEHENOSHE
0.05); FR%&MT, LR R T Al it RIA MR R AR PEIESR, AtNOS1HIAtNIa2 % ik & i 2 1 1(P<0.05),
FINOF & 2 35 18 J11(P<0.05), it RAMEFHINIE  AMYB773iE 3 15 fH #k AtNial () 3= A & 8 5 35 1
FERTHF AR, SR RABEAMYb77- 1R FNOE & (P<0.05), T 6k 2k 28 4% 4k Atmyb77-1 H 2 i T 11
6 840 (EI3A, B). £HIAIMYB77 7] i NO & NO & Jft i 7 14 A1 AH ¢ 5 PR 3Rk b 1 52 21 10 ] ( 1]
B, 2512 hiamMEidiE. 3C-G). T&iﬂ'$$HJJ‘L—FAtMYB77Li‘iNR$DNOSJ‘§
A INOMIEEE & R 2 EEAIENOSH  RiIHENOA K, HNOSEAE N E B IFHIFIRZ.
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\.@ A A § b b
< < < < X X

B2 TEx R I Atmyb77-15 38 R FIAIMY B7 71 23k ¥k R AR A= KRN % 5 R0 9% 3 R 3 I B2 IR

(A) TEhia T Amyb77-1R B AR R AEKE R (Bar=1 cm); (B) TF 4 /7 Atmyb77-1 R A FIAIMYB773id R iA ¥k R MIAR 2L
HEI5m; (C) T F5t L5 I Atmyb77-1 R A A AMY B77 5 F iA bk RRK B (2 m; (D) TS X RS S Atmyb77-158 45 4k 1

AMYBT773d ik ik RIREBACYCAZ; 1R IE R, (E) T XU I Atmyb77-1 R AR FIAIMY B7 71 R 1A th R L FBAICDKA; 1%

MR, CK: XTHE; WT: BFAR, R[A/NG FRER IR AN R AR R B [F) b 38 8] 22 57 2. 3% (P<0.05).

Figure 2 Effects of drought stress on lateral root growth and expression of lateral root development related genes in Arabi-
dopsis Atmyb77-1 mutant and AtMYB77 overexpression lines

(A) Root phenotypes of Atmyb77-1 mutant under drought stress (Bar=1 cm); (B) Effects of drought stress on lateral root num-
ber of Atmyb77-1 mutant and AtMYB77 overexpression lines; (C) Effects of drought stress on lateral root length of Atmyb77-1
mutant and AtMYB77 overexpression lines; (D) Effects of drought stress on relative expression level of AtCYCAZ2;1 in roots of
Arabidopsis Atmyb77-1 mutant and AtMYB77 overexpression lines; (E) Effects of drought stress on relative expression level of
AtCDKA;1 in roots of Arabidopsis Atmyb77-1 mutant and AtMYB77 overexpression lines. CK: Control; WT: Wild type. Different
lowercase letters indicate significant differences among different treatments of different lines at P<0.05.

© 0000 Chinese Bulletin of Botany



408 AR 56(4) 2021

N > P
s A A
& & ¢
A £ T 7 < B c
__ocK 400 - a
CK 440 Drought a b g 350 - a
S 4 gfg d d £ 3004{ b
& 2 2504
=, 2 200 -
& 2 150 - d
Drought 2 . 3 100 ] de ec cdel
Q
o @ 5o
o o]
z 0 \N" z 0 \m 1
1N 12 1N 12
““\; P:‘Oél \oé‘ ““\] Nogl o?:l
D E
T 27 . 20-
T 201 a @ 25 1'2'
& 5] o o bff  bf 89 141
2 P15 e gE 1.2
2 i 33 1.0
5 101 ¢ 208,
b3 = O 0.0 1
& 5 5304
4 0 o O.g .
NN 11 \ o A B
el »0"‘ w" »Oe %
F G
L 40+ . 251
<] 3.5 1 c
23 30 a 2 201
22 254 82
3 s 204 b g3
.gﬁ 154 p Cbc b be g% 1.0
53 101 T@ ® 3 051
¥ 0.5 4 [
0 . ® 9
NN 112 11— "
Nm\l" F\O‘a O m\\l“ »0?'

B3 TR IFIREANOE & KNOE B M HIAH G Ik K 35 1 52 i
(A) FEHE TR IR NOY e & (Bars=100 um); (B) FEX LB I IRANOE R A0, (C) FRXHUl B IR ANOS i Itk
E’ﬂl'] (D) TR SR FENRIG PRI, (E) TR F SR FBAINOS 1A B e, (F) TRl S+ i B AtNial %k
fIsZI; (G) T FXH R TR EANIa2 R A B 0T . CK: XTI, WT: BF4ER; NOS: —H A &EE; NR: AERICIREE. AFE/N
FRERIRAS [FI bR 2 A R b 31 ) 72 3 6 % (P<0.05).

Figure 3 Effects of drought stress on NO content, activities and gene expression of NO synthesis enzymes in Arabidopsis roots
(A) NO fluorescence imaging of Arabidopsis roots under drought stress (Bars=100 um); (B) Effects of drought stress on NO
content in Arabidopsis roots; (C) Effects of drought stress on NOS activity in Arabidopsis roots; (D) Effects of drought stress on
NR activity in Arabidopsis roots; (E) Effects of drought stress on relative expression level of AINOS1 in Arabidopsis roots; (F)
Effects of drought stress on relative expression level of AtNial in Arabidopsis roots; (G) Effects of drought stress on relative
expression level of AtNia2 in Arabidopsis roots. CK: Control; WT: Wild type; NOS: Nitric oxide synthase; NR: Nitrate reductase.
Different lowercase letters indicate significant differences among different treatments of different lines at P<0.05.

2.4 SMENOZERBAIMYB77H 5% S HUIR 4 & /GH) B RASRHBEAT AMENO LA SNP AL #E . 45 SR 1,
S1{EMA A it NO it 44 7] 22 fift AMYB77 i 25 o 4R T B (1

RS A FAIMYB774: TNOY i % 5 4A—C) % AtCYCA2;1 Fll AtCDKA;1 2 i (1) 31 i /¢ F
AR AR K R R AT e, X T 5 E T RAtMYB77 (4D, E).
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B c
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B4  NOMEAR I HI(SNP)XT T 414 N S T Atmyb77- 1k 25 S8 B AR IAR AE KRR B SR B 2 IR R IE I R

(A) SNPXF 51l FAtmyb77-1R 48 AR R A K K520 (Bar=1 cm); (B) SNPXF 5 51t T Atmyb77-18k 2 548 (AR % B (5%
ma; (C) SNPXFFF 44 FAtmyb77-1ik e 548 R MR BE (K140, (D) SNPX TR 4F FAtmyb77-15k 2k A RAICYCA2; 1K &
RIS (E) SNPXTT-5 448 Atmyb77-18 25 5845 (A AtCDKA; LKA M4 . CK: X i, WT: B4 . RE/NG TR R A R
FRIIR A b W) 22 5 12 2 (P<0.05).

Figure 4 Effects of NO donor sodium nitroprusside (SNP) on lateral root growth and expression of lateral root development
related genes in Arabidopsis Atmyb77-1 mutant under drought condition

(A) The effect of SNP on root growth of Atmyb77-1 mutant under drought stress (Bar=1 cm); (B) The effect of SNP on lateral
root number in Atmyb77-1 mutant under drought condition; (C) The effect of SNP on lateral root length in Atmyb77-1 mutant
under drought condition; (D) The effect of SNP on relative expression level of AtCYCA2;1 in Atmyb77-1 mutant root under
drought condition; (E) The effect of SNP on relative expression level of AtCDKA;1 in Atmyb77-1 mutant root under drought
condition. CK: Control; WT: Wild type. Different lowercase letters indicate significant differences among different treatments of
different lines at P<0.05.

2.5 NOBMFIFISBHIEIF EISEAIMYB7753 % RAN ), B AR B PR T A AMYBT 75 R IA bR &
T 28 TR % & B R E R *H AtCYCA2; 1 FIAtCDKA; L (1) 4 15 it . 3 F 11k (15D,
B S A PR K R Noy  B)e BIRETRRUL T RMNE FAMYBT7IE L 2
AMYBT7(0% R, AT T NOSE B A sk mlzny  NOFRIHIIRIE KRR .

TR HrE NAMYB77 ik 3R A R AR 20 B A1 K B 1 26 it

B, GERER, AMENOWEKRA(C-PTIO) S MEI 7 <

(L-NAME FINa,WO,) 5, AMYB77id F ik fumizm  DUUZHIMIRLR MR BB or, DML Bk
IR TR R AR B R P R m e () FIRIPLR IR RE ). CABIRRY, AECHR AR
BA-C); HETIRIF S ks PCREARM A c-PTIO. MR E MEEHMME, 25 RN R
L-NAMEF1Na,WO, )5 B A= B U I+ S5 AMYB77id & HIEENBY B (Fukaki et al., 2007); ABA. NO. Z Al
A KK 22 IR AH 5 3L Rl AtCY CA2; LM AtCDKA; L[] 2 1A TR YIS 50 & B % (Correa-Aragunde
wAM . R ER, TREWIET, SMENOTERRFIME et al., 2006; Zhao et al., 2014; Xing et al., 2016; Hu
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BE5 NOWEKEH(c-PTIO)E A BANHIl HI(L-NAME)XS F £ 45 4F T AMYB7 731 F ik bk R MR A= K AN R B S L (Rl Rk I 5%
(A) NOTEBRFI A BN 7706 T R Prid FAMYB77id RIAE RAR R A K MR (Bar=1 cm); (B) NOJE 77 ak & il s IJN%E%%
T FAIMYB77id KBk R AR H sz ; (C) NOIE BRI LA B il 7% T 5 2 44 N AIMYB7 758 Rk vk R MR FE 2 m; (D)
NOJE K7 Bk & Al 77006 T 2 4 4F FAMYB77:i3 % ik bk RAREEAICYCA2; 1L B2 M; (E) NOIE BRI B & i 7% T 82 4%
E FAIMYB771t K IA M RIRTFAICDKA LRIZ BN . CK: X, WT: B4R, RE/NG FREZERA R AR AL 5 2 7
% (P<0.05).

Figure 5 Effects of NO scavenger (c-PTIO) or biosynthesis inhibitor (L-NAME) on lateral root growth and expression of lateral
root development related genes in AtMYB77 overexpression lines under drought condition

(A) The effects of NO scavenger or biosynthesis inhibitor on root growth of AtMYB77 overexpression lines subjected to drought
stress (Bar=1 cm); (B) The effects of NO scavenger or biosynthesis inhibitor on lateral root number of AtMYB77 overexpression
lines under drought condition; (C) The effects of NO scavenger or biosynthesis inhibitor on lateral root length of AtMYB77
overexpression lines under drought condition; (D) The effects of NO scavenger or biosynthesis inhibitor on relative expression
level of AtCYCA2;1 in AtMYB77 overexpression lines under drought condition; (E) The effects of NO scavenger or biosynthesis
inhibitor on relative expression level of AtCDKA;1 in AtMYB77 overexpression lines under drought condition. CK: Control; WT:
Wild type. Different lowercase letters indicate significant differences among different treatments of different lines at P<0.05.

et al., 2018). #KHFMYB772 54K KMABAS  AEH KMLH v A WARIE « AHF 580 FH PR FFAtMY B77
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Figure 6 Working model of AtMYB77 function in regulating
lateral roots development under drought stress in Arabidopsis
The solid lines indicate the results of this study, and the
dotted lines indicate the possible roles based on reports and
speculation. ABA: Abscisic acid; NR; Nitrate reductase;
NOS: Nitric oxide synthase
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AtMYB77 Involves in Lateral Root Development via Regulating
Nitric Oxide Biosynthesis under Drought
Stress in Arabidopsis thaliana

Yongmei Che', Yanjun Sun', Songchong Lu, Lixia Hou, Xinxin Fan, Xin Liu’

Key Lab of Plant Biotechnology in Universities of Shandong Province, Life Science College,
Qingdao Agricultural University, Qingdao 266109, China

Abstract Both transcription factor MYB77 and signal molecule nitric oxide (NO) are important regulators of lateral root
development. However, our understanding about the role of MYB77 and NO in the regulation of lateral root formation in
plants remains elusive. This study investigated the roles and interrelation of MYB77 and NO in regulating lateral root
formation under drought stress by using wild type Arabidopsis, AtMYB77 deletion mutant Atmyb77-1 and overexpression
lines AtOE77-1 and AtOE77-3. The results showed that the expression of AtMYB77 was induced by drought stress. When
subjected to drought stress treatment, the Atmyb77-1 mutant showed down-regulation of CYCA2;1 and CDKA;1, two
genes that are related with lateral root development. Meanwhile, the number and length of lateral roots in the Atmyb77-1
mutant were significantly lower than those in wild type, while AtOE77-1 and AtOE77-3 lines displayed more and longer
lateral roots. These results indicated that AtMYB77 was involved in the regulation of lateral root development under
drought stress. We also showed that drought stress could increase the NO content, as well as the nitric oxide synthase
(NOS) and nitrate reductase (NR) enzymes activity and gene expression in roots of Arabidopsis. Such increase in NO
content, NOS and NR activities as well as related gene transcript levels were attenuated by deletion of AtMYB77 but
enhanced by AtMYB77 overexpression. Exogenous NO donor sodium nitroprusside (SNP) alleviated the inhibitive effects
of AtMYB77 deletion on the expressions of CYCA2;1 and CDKA;1 as well as the lateral root formation, while NO sca-
vengers or synthesis inhibitors attenuate the promoting effect of AtMYB77 overexpression on lateral root growth. Taken
together, these results demonstrate that AtMYB77 participates in drought-induced lateral root growth by promoting NO
synthesis.
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